Seasonal variations in the composition of the essential oils obtained from the same individual (of the same genotype) of Lavandula angustifolia cultivated in Belgrade were determined by GC and GC/MS. The main constituents were 1,8-cineole (7.1-48.4%), linalool (0.1-38.7%), borneol (10.9-27.7%), β-phellandrene (0.5-21.2%) and camphor (1.5-15.8%). Cluster analysis showed that the 21 samples collected each month during the vegetation cycle were separable into three main clades with different compositions of essential oils. In the shoots with flowers, inflorescences and fruits of clade I, linalool is dominant, in the young leaves before flowering and old leaves of clade II, 1,8-cineole is dominant. In the young and incompletely developed leaves of clade III, β-phellandrene is dominant. The composition of the essential oils of lavender depended on the plant part and the stage of development.
The chemical composition of lavender oil has been the object of many studies. Variations in the composition of the oils are influenced by the geographic origin of the plants, habitat types, harvesting time and drying method [5] [6] [7] [8] . Commercially used essential oil is obtained from the flowering tops by steam distillation [9] . Generally, the data for lavender oil relate mainly to the quality of essential oils isolated from the flowers [5, 8] , while information on the composition of the essential oil of the leaves is rare [10] . The aim of this study was to describe seasonal variations in the composition of lavender essential oil. We report the results of the oil composition of 21 accessions of lavender, isolated from different plant parts of the same individual/genotype in different months during one vegetation season.
The oil yields of the tested samples were usually very similar (0.2-1.1%, with one sample 8.1%); the fruits yielded the highest amounts of oil. In the essential oils monoterpenoids were the most abundant (81.8%-99.2%). Monoterpene hydrocarbons were dominant only in the young leaves (43.0-47.5%), while in the other samples oxygenated monoterpenes dominated (60.1%-91.5%). Seventy-eight components were identified, representing 100% of the oil. The main components were 1,8 cineole (7.1-48.4%), linalool (0.1-38.7%), borneol (10.9-27.7%), β-phellandrene (0.6-21.2%) and camphor (1.5-15.8%) ( Table 1 ). These five components were dominant in all accessions and represented more than 40% of the total oils {in the young incompletely developed leaves ("yl" 42.7-44.8%), in the old completely developed leaves ("ol" 66.9-82.0%), in the inflorescences ("fl" 62.1-69.2%), and in the fruits ("fr" 75.4%)}.
Literature data for lavender oils relate mainly to the quality of the flower essential oils. Regardless of the geographical origin, habitat type and extraction methods, the dominant components of lavender essential oil isolated from flowers were linalool (23.3-43.4%) and linalyl acetate (20.2-39.6%) [5] [6] [7] [8] . Our samples of flower oil also contained high concentrations of linalool (28.1-36.0%), while the amounts of linalyl acetate were very low (0-3.3%).
In the previously reported essential oil of lavender flowers grown near Belgrade, the main compounds were linalool (20.0%), camphor (19.9%) and linalyl acetate (12.5%) [11] . Although the plant that we analyzed was grown in almost identical climatic conditions, we found significant differences in the concentrations of these components (Table 1 ). These results indicate that the origin of the plant is a very important factor influencing the quality of the essential oil of flowers of lavender.
On the other hand our results for the essential oils isolated from the leaves coincide with those of Guittona et al. [10] ; borneol and 1,8cineole were detected in all leaf samples, while linalool and linalyl acetate were undetectable. The results of the cluster analysis performed on the basis of Pearson distances have shown a differentiation into three main clades, related to specific phases in the life-cycle of lavender. The first clade corresponded with the samples of reproductive organs  flowers and fruits (Clade I  'fl' 
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Clade II and 'fr'), the second with the samples of young leaves from May and old leaves (Clade II -'yl' and 'ol'), and the third with samples of young leaves from April (Clade III  'yl'). In the second clade, the young leaves in the phase before flowering (Clade IIa -'yl' May) were separated from the old leaves (Clade IIb -'ol' Aug-Apr) ( Figure 1 ). The results of the cluster analysis have shown three separated main clades related to different composition of essential oils (Figure 2 ). In the reproductive organs ('fl' and 'fr'-Clade I) linalool is dominant and these oils can be classified as linalool chemotype. In the young shoots before flowering ('yl' May -Clade IIa) 1,8-cineole and borneol are the main compounds and these oils can be classified as 1,8-cineole/borneol chemotype. In the old shoots ('ol' -Clade IIb) 1,8-cineole is dominant and these oils can be classified as 1,8-cineole chemotype. Finally, in the young shoots ('yl' April-Clade III), β-phellandrene is dominant and these oils can be classified as β-phellandrene chemotype.
Seasonal changes in the concentration of the dominant components of the essential oils of L. angustifolia are shown in Figure 3 . Concentrations of 1,8-cineole and β-phellandrene showed opposite trends in the seasonal changes. The lowest percentages of 1,8cineole were recorded in the young incompletely developed leaves (April -10%). The concentration increased in the young leaves (May -21.2%). In the old leaves (from August to May) the concentration of 1,8-cineole was uniform, and oscillated almost correctly in the range from 24.6% to 43.2%. 1,8-Cineole had a maximum concentration of 48.4% in the oil of the old overwintered leaves (April_ol). On the contrary, β-phellandrene had the largest concentration in the young, incompletely developed leaves (mean 19.0%), and during leaf development its concentration declined. Therefore, in the old leaves from August to May, concentrations of β-phellandrene were lower than 5.0%. Concentrations of camphor and borneol more or less increased from the young incompletely developed leaves (April_yl) to the old overwintered leaves (April _ol). Our results showed that the chemical composition of the essential oil of L. angustifolia depended on the stage of development. In the oil isolated from the young, incompletely developed leaves ("yl" April) β-phellandrene is dominant. In the next month the concentration of β-phellandrene decreased and the amount of 1,8cineole increased. In the old leaves the concentration of 1,8-cineole was constantly high, especially in the oil of overwintered leaves. In the reproductive organs such as inflorescences and fruits linalool was the main compound, while the concentrations of β-phellandrene and 1,8-cineole were low.
Experimental
Plant material: The seasonal dynamic of the composition of the essential oils of cultivated lavender from Belgrade (Serbia) was
